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(57) Abstract 

The invention relates to process for preparing 5'-inosinic acid (IMP) from a carbon source, hypoxanthine (Hyp), and a 
phosphoric acid donating material using a microorganism as an enzyme source. In this process, use is made of both a microor- 
ganism having the activity of yielding 5-phosphoribosyI-l-pyrophosphoric acid (PRPP) or its precursor from a carbon source and 
another microorganism having the activity of yielding IMP from both of Hyp or its precursor and PRPP or its precursor. 





(57) g*v 

*■ .to* y ^sstt^t^t v« ( imp ) *m&-tz> 

1 y s/» ( PRPP ) ii^:tt-t085fi%r«*^JSc"t--i 

Sttfc^T ^*«3=«B<t , Hyp * *ttto» i&fcrili PRPP * fctt-t 

o m&toMt 2>> & IMP *^j&^*Si£*lr^£®^^i: fcWJthf 
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1 

w m m 

5' - A j -> y i © i i s 

5'- ^ ^ >K (HTMMPj £ i§I£-r £ ) ©Sgit^£ 
C r^g£fgg£j , r 5 J Wt - mWt^^^fm p. 59 (1976)] , (2)fS8£ 

> t i y m - mmmm^m p. 209 (1976) d . oi^u t-^^ t- 

U&m-t <£^r£ (#&BS50-26640) ft £ tiTO § 0 

IMP{i> t (HTTHyp] ifflSIS-T^) i5-i7 

* x 7 ± ij # 1 - t " a ij y& (jgiT rpRPPj imsis-r -5) 

C CD Jj> JC . t^ + ^-V^^ • 7 * ^ 7 ± IJ # -> ;u ^ y y X 7 ^ y 

--feT (EC 2.4.2. 8) ^!4U^i3, giIgtt^tt-S^4ft© 
i£«^4*iC Hyp d i icj: {9 , I M P 

p. 35 (1976)] o 

fi£3fe, Hyp£PRPP£j^£IMP ft 5 C i iijB^T 

fcisicKi^/^, iMP^ii^jc^fflitcii-et-STi 
p rp p i*mmx^£mt£i&m-?:' $> ztz&^ pr p p &mn<t Lrm 

1ju t & © u . s sf W ic ^ 5fij -e ^ o> o ft o r . «fc 0 %l ^ < [ mp^i 
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2 

-a- £ s f= # <^ t\ ^^a§^^PRPP^^(i-e©g?rig^s^^fi£-r 

SStt^-WTS^^^ii. Hy piPR PPi^f, I MP^4EEt5 
I M P^Miii?£ £ d i^Uffi L. ^^BJ^-^^f 5 id, 

£.Va*s£UH y p ^ itiitOfilili PRPPt -e © Sfj Sg^St 
£fr £ IMP^4^t^gtt^tt^S4i (J^T^^Mct^-r-i.c 

£-tK £ i MP^gg^-rsc^^-^ifci-rs i mposi 

i^eftBiLTffl^SCilCfcO, $^>{CiK^J:<Hy piPRP 
Pi^b I MP^illtSct^-CtSo 

PRPP^fcfi^cDSfjlg^S^^^-rS-Ste^-^-rS^^^ (J^T 

7'ut*/^f Hi • T > — r y # x ATCC 687 1 
P ATCC 6872 

P ATCC21062 
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|WI ATCC21295 

1^ ATCC21477 

W\ ATCC21478 

m ATCC21479 

ATCC21480 

T-Xa^s-^^-. ->hu^7X ATCC11624 

n ij * s< V -f 1) t) A • ^Ob^ % $ J*. ATCC13032 

ibx • tf ;^ ATCC14618 

x ■> x 'J t 7 • 3 'J ATCC33525 

i y i 'J t 7 • 3 'J ATCC11303 

x^7^a=i-v*7L - jj- - u £ * ATCC 4012 

V v v $ -t x - ATCC20018 

+ t >f • *M 5; ^ff^ ATCC20356 

h;bo7y^ • tO°7o ATCC22163 . 

gasaiu ^aa^i. t j w % y K t* & <tii-r & mig (Dmtik-z^ 
Sfatetjs&^TfcTgjg. p h As <if ^ sa as L^^*ss^i7x.{ij:^ 0 

t(i2 0-4 Or. 3 L < 2 5-3 5ti:iiPT, p H 4 1 1i£ 

aciULoo, a nr i o~i 2 obhhtoc 

H y p i P R P P 3 fz it * (D m m W 5C £ h I MP^4)£t5Si4 

i ■> x ij t 7 • 3 'J ATCC10798 
x •> x ij t 7 • d ij ATCC 11303 
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4 



s< =}- )V 7. - if =$- )V x 



ATCC14617 



7 7 t"/^ 7 'J 7 A • x 7 > X 



ATCC10829 



FERM BP-1291 



-T ^ ^ * 7 -x>r7^A)J7A 



ATCC19585 



7 {7 h^fJl'^ 



* -if >f 



ATCC 7469 



7' u f;< ^ -j- ij 7 a • ATCC 6872 

3 »J * ? x U a • * * a ATCC13032 

O^TSl$Si:«tr>T^ H y p CD 7 * 7 7 ± ij *> -Mb fg t£ * 

l tz mt* t& z j?. -e * 5 o 

± IS fi» £ ^ <£ 0 . H y p © x * 7 7 * 'J ^'^^Mkgtt^ft^ii 

? - D N A \cm.&&V c i fC J: 9 l^x.ttD N A L > i£M$?x. 

SDN A*«f$t5 CiJ:!)Hy piPRPPI/: Ji * © HO S? 5t 
£ ^ £ IMP *£fi£T 5*gft£-53Hfc L^Sil^ffl^ i ia 

Hy P £>7 * 7 7 * y . # n - Kt51£ 

£ ft £ # N x. t # 4- -9- ^ -x >- • 7 * * 7 * ij rK •> ;u h 7 ^ * 7 i 
7--fe* ( BC2. 4. 2. 8 . iil T HPRTase iif^CiUa) . ^ T - v 
• v=f- • 7*77* iJ.f->;i/F 7 yx7i7-i:' (EC2. 4. 2. 22 . 
J^T G P R T a s eiftti-C i & £> £ ) # £* £> 5 0 
-tl^HPRTa s eJfcliGPRTa s e^: - KLTl^ifef 
U(t 12L/;Hy piPRPPi^^iMP^i^t 

fafc f -fc 7 ^ T ■vjbt.ytyxfilOHPRTa s e ( H jg #J 1 ) 
3: G P R T a s e (M£$#>J 2 ) ^a-KT5 ilfe?. *> J; x •> 
* 'J t r • ^ 'Ji^CGPRTa s e ( ft AS 0] 3 ) ^-K-r£itfe 
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5 

? & If £ C i^TI £ 0 in^Oitfc^^^-^DN A »f >t * 7° 7 * 
"T & Cl £ iC J: 0 > HPRTa s e*«t^GPRTa s e^^>fkL/cM 

Hy p^ct^PRPPi^^ I MP^£fi£T£Sf£ ; £lir-r£ 

it 2 0 ~ 5 0 °C if <fc < . 2 8 - 4 0 t^UOff^ 
^©tgife© p H 4M& ft" £ £t T <£ d £ *S«H#RimiI 

P R P P £/&rgt£f:£f#g£fU t'i^HypiPRPPi^blMP 

^fifc-rsstt^w -ram micm^zBtmmt lti^ 

— X ^ 7 y 7 h — 7, =l — V u — x ^ -r )V Y — X N V — h — 

V ;i/ f h - ;u i* © ^ 7 J< >f k <B9 ^ H T ;b o - ;u x 2" U -fc a - ;u . $ £ ic 

* $ > * — y . 'J v-' >- t& £ (D #a r s ;8^^«fflTS5o 

^7t. flKt& 8?^. *§S. ISilx £Hu * + -y^^\ 

d - > • * x -r - ^° • u * - ^ i* <d Tim mm.^mm. tz £\ i^sas 

W £S r > -* - <7 a it if „ ^ jv $ i y g? . 7 % v ^ / T * - y ft 
t'(DT i J £5P'4^7' h N Z T i y x :-y -xf ^-7' 

• tj a - , i*i x 4- * . IISi*^, ti -e 4 yljU7kfrmW, 7 a -j y ^ 
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h $ a „ -r ^ # v a % &>fb ± h ij C7 a N ta-fb * 7b «> <7 a N & 
^ z ? m wt ^ (D m <d h o 1* <&m tc is c r in -r s □ 

^^ft^^S, P R P P£jftS&«f#®ig«fl£k L < (if 

m p *n & c i # & o /s*. /^hicje; lt p r p p tuig^s^-^ 
prpph< te^<Dmmww<D±j&m®ii%wm<D}gmm. m&i> 

L < «-en^©llii, PRPPiHy p £ ^ £ I MP^4^t5 
gi4^tt5fe^i©^I^, ittHd^nbCMI^i^ Hy 
p £ L < {i-e<Ot0ffi^5t* ct C^K^^-f 'J ft 
3 -it & »c te. ^tif n^-SiJ® {dig* Lt§*^T^^^ Lt h «fc ^ L> 
PRP P4)i£gftSMi©iStlfe^*^^§*ll7^*^T 
®^Ttl^cDB#* i:ii^T N H y p h L < f CD ]?fN?E #5 5C & f e $ 
® CD if » i& . Ittfc L< {i-enb©il?^i!I^LtfcJ:i,> 0 3 £ id . 
l£&e<Z>ig«BBi&B#£l ^ £ *S « *§■ T Bf 2 T<D^Ttlfr CD B#«£{C N H 
y p L < it *z CD ftj m m K H «fc P R P P * j& ® 14 J# ffi © m « i& . 
Mte h L < (Un ^©M^^^-^in LT h J: ^ 0 3 /c. PRPPtil 
S 14 {Sft f# S & =fc m & M £■ 2g if » L . H y p L < it t CD ffi m W % 

H y p©ifil^li LT!i, ®\ x. fi* A J •> ^ <tb \f ft & . ^ CD 
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tik ®k± M fa L < li S$ S ft K m ffi ic ^ B tc H y p {c ^ & £ n f# 6 © 

< l±^n^0lt/6<«lltSgtti:«l: DHyp £ n £ T? & ft 

<D m M m »C t) H y pICSSSLtffi^SCife^ 3 rt: It M m Jn ft iC 
JjOSftSJ&iiffLTHy p^O^&^frfr-fr-o-offl^Sdi&T? 

§5o $ £ iC . >f y '> V (D m M n°n . ffi ffi §Sj n°n . A J •> ^ ffc g* fl£ . M 

<*_h»^*«fc^-5r<Z>zSfg^^:<h". H y p ^ £ I M P ^ © 7 * x 7 * 'j 

PRP P4iifi UB, E*5H^ch 'J vSIi^<**<lt^n5o 
KlliUfi, ifflt^PRPP ^^-Stt^^MiC J; 0 5ft ffi $ ftf# 

-7 ;u h — ^ ^ y a - ^7 o - 7 , ^ ^ — b — ;L/ ^ v ;i/h' h -iK b 

-e©fli<D«§K. as tain* 

ij •> y > r 7 - y . TX^H'yl, ^ ' )v $ % v . V" & 9 $ y K 

•J LT(i, t^v'J^, fo tj # ij ij 

^ 'J ^ 'J vi^i'©!^') yiOt h ij ^A^, tj ij i) Ag, t 

^'J ? isT ^ y v ym. 7??h-x-i^ Q - ~ V ym. 

ft £'<D^m 'J k ffl £ d £ & 0 fOIKi, 

1 0 ~ 4 0 0 mMOii^^^Ci^It lP 8 

PRPP Sfflg^Si LTfi. PRPPH< (i^OBuM^K±^® 
^IL|5it*0, /)Ogj^|!:J;f5§gj:PRp P fC ^ & $ n 

f#^it*n!i'^f ntu^ x m ^.ii5'-Tf; -> ^ - 3 »; > fig 
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(ElTATPiitSciUS) > 5'- T fy->y-2'Jy^, 5' 

^ x 'j - ^ N y *• - x - 5 - <; > & . y * - x - i - tj >- cd flb 
<2> £ ^ IS L < <D 'J > i£ 4 h %J £\ P R P P <Z> ± fi£ * {£ ii L . H 
y piPRPP^S IMP^CD?**?* y ^'>^^5S*iSL 

NA*»tt5»4«j«-ffl^5ii^ p r p p <Dm&m it & ic mm £ 
n-r\ p r p p^^stt«j#e^ffl^T(ciiJ:^i lt^jo lt *> j:o> 0 

Lt>L. P R P P4^Stt«f#S^ffl^ § c i ic J; f} , <*£KJKsp«fc 

< i m p c £ 

H y p £> b < te-eotffig^JC;^ £ I M P^-CDy ± x 7 * >; # 
S IS f i ± f 5 2f£ fl£ JC # H }C j& C T -v ^ ^ -> £ a >f ^- % H ® S S!I 

t'&iux., pH^6~l 0. <£ *2 L < 
(i7~8{C|JggtiLo-o N ^O20~50r ic 1 — 4 8 H# FeJ! "5 o o ? 0 
Hy I MP^©7 tX7 ^ U # '> ^MfcSJSBJ © H y p CDzl^ 

fi . 1 ~ 1 0 0 mg / m 1 CD $ g IS (C * £ d £ a< M 3 L 0 ^ 0 

P R P P*^Stt«^®^^^^^M(D^.ig#^^^^Mi*(D^S 

p ±&f&mmt tz u 7 * x 7 ± \) ^ ;b-fkB£^^-^-^ N n <h<D&m 

^ S ft jffl £ L T (2 . # >; * 4- •> x ^ u ^ • x t r »j jv t i v ( #1 
;Ui*^ 4 * - ^ S - 2 1 5 . B t±m ; l^T^fE L tet^pg «D l^fct 
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m CD h CD & ^ m ) . t>;H- ij y f ;i/7yf-!)A • 7'av/( K N jj 

h 3 a * u A )V r \ V 5ft m . — jl — u-y ^xTAB^ 7 fv'-;i/80 
A£ t'<DT J^®Stt$ik # i; * 4- -> x ^ u y v ;b t* * y • y 

x -f T u - V (WlX-liS VST2 2 1) t& t" (Difi&^Mm&m, 
CD fife H. 15 T 5 v P B . ^+D-f'>^'>Vf;i/T^«i\ P R P P 
CD£^g£:fo =fc /:«Hy piPRPPi^b IMP^®7^7 

* *• y ;i/>fksj&*(Sii-r s^t?*nii^Tn7? <s. 0 :n 

£ teil^T 0. 1 ~ 5 Orag/mK if ^ L < fi 1 — 2 0 -mg / m. 1 CD « T 
£ ft £ o 

tlg^iJi LTJi, FJny, * y \s y ^ mWWiT )v n - y 
-fcf ^ x g«x ^ ;i/7^ £*^ffiO <^n. t (Dm^it 0. 1 ~ 5 0 jttf/mK if 
3 L < fi 1 ~ 2 Ojitf/ml^JHr^o 

P R P PCD£^fi£SJS:fc«J:tfH ypiPRPPii^ I MP^CD7 

* * ^ * i> # y & it Kfo & ft o m cd -7 y % y u a a * > cd ii N 4 

~ 4 0 0 mMCD3gffl£-{*-o d £ L Oo {iSft/j: £ 

(SSiS^ fcft*>&*tlZ>^ ? * y V 2, j * v <DMW^ £ CDztSigffl^ 

?t/ct-^^«^5pcDi^^{i^ < „ — ^j£T*«^«±iacDaisa5 

ffli:A«J:.oicv^^j/OA^ * ^ ^ jn -r £ 0 3 /c id ftf cd J@ « m 
%RTZ>o ~* ¥ %■ y tJ A ~% y b. IT *r«i* "C 

m 1 Em. ?° y * i k p a i 6 z (Dmmmmwmi&m&m-ro m*p. 

EiiEcoR I , SmliSmaK S c (i S ca K BgiiBglH, Kit 
KpnI. X h (IXhoU MliMluU H(iH ind Il^ttlf tl$to 
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1 0 

(1) H P R T a s e iMBfCD 9 u - CD *r to © § ^ © it 

HPRTa s eatfe^ (KIThp tlfi?ift;t4 :(!: ^ 5) 
^^fSfeabCffl^SSE^Hi L T\ HPRTase * J; tfGPRTase 

T • d »; S 0 6 0 9 i* CB. Jochimsen, P. Nygaad, and T. Vestergaad: 
*U+^5-.Ti/K. 9* (Mol. Gen. Genet.), 

14L_. 85 (1975). Ya 1 e* ^ E. col i Genetic Stock Center *£A¥] 
*N-> *,b-. N ' h n-N-- h u V <TT=.Vi, < £J T N T G 

1 6 7 5 L/c 0 

Bigjfe l 0 ml*^fr*M«»**ffl^ 3 7 t lc T-SeafciSBi&* 
(190rpm) LT»feJS#tt*. 3 0 0 0 rpm fc T 1 5 S^iti^gi L 

TSMi ^- ML^ii#££g£ii7j< (0. 9 %^^ 7 j<i!g^) 

T2llft^a N lralS?)5xi 0 8 ©i^if^j:^ c 

SWLfco -©»Stt{CNTG**jR«A^500 Ag/m 1 i ^ 5 J; -5 {c 
&JnL. 4 5 ^HtlCftllfco ±m^7k\ZX 2 NT > 

^M' (x -r 7 3?±M) 1 Og/^ |«x*x (tw 7D*fcS) 5 
E/i, t|5g/i(0«^ PH7.2iCilL/;LBTOifet 
3 0 2 0B»H««, ^>x. jt T.,i jC 6 0 0 ( r - m -) ^ 
(ATCC 33525) «fc fj £*D©2ff£[J. H. Miller, x „ * * ^ .; > ^ v . ^ 
^ • ^ 7 - • ^i^-r-r ^^(Experiments in Molecular Genetics), 

Cold Spring Harbor Lab. (1972) ] K «fc OmmLfz Ay 7 - v ± L B ^ 
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1 1 

AI675 (Dmfc^Mte ara, rpsL, deoD, hsdR, purH/J, Apro- 
gpt-lac, th i, hpt ~V do & 0 

(2) h p tifcf©/ 3 7 h*'y^o- - y^' 

-fe 7 * T • ;n= y ■* > * YT10 1 (FERM BP-1291)*- L B i^jfe 

3 o r? 2 o usfgJssLfco ^£n*:ig*sf*^£&*u© 

C H. Sato & K. I . M i ura : ^>f* + ;i • x ♦ s< j * -p ^ i? % . y 
^^(Biochim. Biophys. Acta), 72 , 619 (1963)] K ft 0 & D 
N h^r^mmU Ltz Q ^^-(i, i -> x 'J t 7 • n >J J M 1 0 9 

C Y. Yan i sh-Per ron et al. : v - V (Gene) , 33 ,103 (1985) ] % 
/ £5&(D7j& [T. Man 1 at is et al. : u 4- ^. 7 - * ^ o - — v y (Mo 1 ec 1 
lar cloning), Cold Spring Harbor Lab. (1982)] IC £ t) ft m. *f M L 
^ P. UCl9^«Pt 0 tt*>, pUC19^Stf^JM109t^ 
i^TA I 6 2 3 t*i^Ao 3rc. ElT&&Lte^m*)m<Digm*i 

iIt/;t7f7.7;i/-t 7 ty7YTl 0 1 **©gSfi{*b N A 5 
100 mMMJ^ • t&Wmmm (pH7. 5 ) . 50mM N a C £ . 
6mM MgC^ , ImM '>'f txu^ 1 0 0/tg/ml^ 

jfli* t )vz? x ^(D&j&commm (&lt r e c o r <t*fc-r s ) 

4 -0 /tfJCigfr 2 0 ^fecD^lj|3SI$^ E c o R I (^rSii&SK JilT 

T? 2 ^FHfN^bSJS^^f -a 7t © 6 5 r?l 0 ^PalOlilIiCj; $ K 

d © fcm iz mm 7k 1 4 0 . 3MKSt MJi)a ( p H 5. 6 ) 20 
flfr^^flD^ 2 ^S^7j<^ x * y - 7j D ;U -8 0 tCT2 0^)11 

<DJ5m& Tx^y - ;u£fcgK& j £ ibjl ^ ) o c ©zfcSBHc 2 0 jw?<D^®7j< 
£-#n*Tfcfc3K LT\ D N A ^fM-<Dztlil^^-f#/Co 

— ^ . p U C 1 9 7'^ i K D N A 2 m * E c o R I M fir 4 0 ^ 
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1 2 

ICS^L. lOHtiOEcoRI^JnA, 3 7 2 B# HA TJHb K jfc * 

6 5 r. i o tt?£(Dmmmiz j: ^s^^^ih ± 

E c o R I ffij^Wfri P U C 19© E c o R I flHb »? £ * 6 6 m M h 
U * ♦ itig^Sr^ ( P H 7. 6 ) . 6. 6 mM M g C £ 2 . 1 0 mM 
****u>f h-^itfimM ATPOftJiK©ttlftt5 0 M iZ & 
» LT. 2 $t©T 4 DN A >j # - -tf ^J D x.T 1 2 t 

it/:x'>x !j t7 • d ij A I 6 7 5 t**^5D<0^fe CT.Maniatis 
et al. : * * ^ 7 - - ^ o - - ^ (Molecu lar cloning), Ctfl d 
Spring Harbor Lab. (1982)] iZ J: 0 7&3£t£& L. 7 y t" >> ij y 7 5 ^ 
/m"l£v£*, H y p.^^fi^f y 3 fc^ L B ¥ « ig ffeih. }C £ W 

T ZWtik&MlRT £ C £ {C £ t> . 7yf->ijyiftt v ^oH y p 3 

KDNA^ttffSL, iDNA^EcoRIT 
f^bt^ciicj:^^; KOWSJBW^lTr, *:*SJPU p U C 1 9 
<Z> E c o R I © »? SB ffi |c ft 1 5 * n - * (filTkbi 5) © ir 

7v-T • T;nr 7 tyxfi*ODNAiK-^tfA$n^t^x.tty7 
^« K"e*«ci*«BL, PAI 6 3i^ftit/; 0 P AI63^| 
^i->xiJtT. 3 ijAI 6 7 5***JBKte»L. »*nfc*B*fc 
*t*<0¥«±T?<D£*;£.ai^*:± :^ M9Ap¥«t§itb (NH,C£ 
1 g. Na 2 HP0« • 12H 2 0 14.7*. KH 2 P0« 3g. NaCi 5g. MgS0« • 
7H 2 0 0. 25 g N CaCi 2 • 2H 2 0 15mg. ^ ;u 3 - x 2g . t* * * > B , 
1 mg. 7;b+'^ y 0. lg , r o ij >- 0. lg % r > t - -> > 75mg^7l< 
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•> V N ^" 7 - y | /; 7 ; ■/ y ^^^?i±f±f L , 1 mM + t 
>^t^M9Ap¥«it(14f Ui^oto CCD^JHte. pA 
I 6 3 -y >^ y^SIi: L te^ c i ^ . p A I 6 3 ±\z 

litvf 7 • ^^-fr^-tr^^S^CDh p t ^ C i 

t Lti/^o ?§ £ ft fc p a i 6 3<Dm&&, m * <D M ps m m m it £. T 

P A I 6 3 &m <PT . X">^'JtT-:i'JJM10 9 t^Ilti 
pA I 6 S^f^WT&x^ t; t r • n ija 1690 

W^PJr (B&Xffl) ICFERM BP-1545i LTSSt $ ftTO^o 

(3) HPRTa s egiOit 

H P R T a s e fi J^T © ^fi fC «£ $ L 0 
x •> * U t r • 3 ij A I 675. AI 6 2 3 & <£ A I 690© M 
L B flfctfciglfe JC -fc n-P ft^ffl L. 3 0 ti:t2 0 H#RSSa*gS 

L^©-BB<*<£-ja^^St Lfco 1310 1 OmMiJ y^lil (pH7. 

ffll^^^^l 0 OmMh 'J * • (pH7. 0 ) . 1 0 mM' 

M g C £ 2 . 2 0mM7 7 ftv-f, 5mM PRPP, .2. 5 m M 
Hyp<©|i/&<©SJM4MC^^£-tK 3 7 tCTilt^cilCJ:^ 
Hy p ^ fe> © I MP£j£SfS£-ff-3*:o I MP©4fE(i, ^B#ft id JS; 
JE^^ggKL. lOOt, 2 LitiC^Si^±?f®^^^!K L 

/■C^O^-^il^^^a^ h^7 7>f-^-ffl(,^ 2 5 4 nm(Dm.ytm^:M 

ffitt {ti^il^i* 9 a -7 h y y ( TR I ROTOR VI, H * # ft M ) 
^ffl^t, 3 7 tT 1 1 nM© I MP^4s!it4gtt* 1 mtiLt 
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^ Jfc 012. -b7^T.-7^-fc y -b> xS3fe(0G p RTag eifife? ^. 

(1) G P R T a s e Sfc?© *s 3 - y h # \s i 0 _ - ^ ^ 

GPRTa s efi, HPT a s eg|4*#ttLt^5©7, HP 
T a s e itfe^^^ft L/c© £ I^CD^&Tf- * a z/ r^ft^H P 

Ta segtt^tMft}ft*lRSL, K^feftttJ: t)G P R Tase 

GPRTa s eiffc? (£(T 

^«SW1 ±l^«fc:-tr5*T . 7 ^t 7 ty^YT10 1 (FERM BP- 
1291) *««L, ibn/:igiift^^^ fi | $DNA ^ 5} g ||| g L/ . o 
5 4> _ £ LTW^Jft^l 1 i^ii: P UC 1 9 *JB<^fc 0 

H«lfct5fT.7;i,t 7 t^Y Tl o j ttCDS s 6itDNA 5 
/**E c o R I mmm4 0 ^ICfcjfrL. 2O*&0$l|Rgft$H indl 

PUC 1 9 7° y X i KDN A 2 /ig^E c oR I gffft 4 0a , 

*iju mm Ltz 0 

lltipUCl9(DHin dfflSWi^, ! ® (2)i ^ { - M 

1 'j t 7 • 3 ij a i 67 s^^^m^j i <tmm><cmn&®L, T * * 
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f y ^ ( 7 5 jug /ml) Mitten H y p ^ /-c ^ y ■> ^g#&j&<*§ 

pUCl 9©DNA^iiLf:©i^a©^acj;^ T 77 7 , K 
tt$$mm L. iDNA^Hi ndl-e^^t^cilCj:^^; K 
©«it»W^ff -3^Mm> pUC19<2)Hind DI«J»fgBtefCJ^ 2 0 
kbOirv^T • tjht 7 ty^i^ODNA BrJttfJ? A $ tl 

; Kf*5ci.^5lSL, P A I 6 4 i £ ft if iz 0 p A I 6 4 
* >J t r • n 'J A I 6 7 5***^K4£|fcL. m^tLtzM 
M^mm(D^^±T(D±m^m-<tz < t M 9 ApfSig|j;^« 

ImMOHyp. 4 J is >- , ^ T - >- „ ~T J ^^&ik£jW-WiJi$5<£. 
If 1 mM©*-* >*^tr3p«±7?*SFLfeo COjeStt. pAI 
6 4 if >f y^IfCt^C^^pA I 6 4 ±{Cii-fe 7 

P A I S4*ffl^t, i'^ijkToiJ JM1 0 91*^ili^ 
T 6 C £ id J; , pAI 6 4*Stt5i->x 'J t7- 3 iJA I 7 1 
2&&iz a B§^62^11^ 2 BttT?. B&XftHcFERM BP-1546 

(2) GPRTa s e SttCDfiiJ^ 

G P R T a s e Stt « JEiTO^ iC J: ^ flflS L 

© m ssi itmmm 1 © o) ^ m k n tz 0 

ffiB*tt* lOOmM l-U - i£Li£Hartf£ ( p H 7. 0 ) . 10mM 
MgC£ 2 .2 0mM 7 7 jtv-^\ 5mM PRPP.2. 5mM 
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254 n*<DiRyt&*mm-?z cii;<t^iifc 0 fetintmmte 

te/?u-7h?J7 ( TR I ROTOR VSU B^ftJtftM) ^ ffi O T\ 3 7 
1 ^P^IC.l nM0GMP^£/£-r&-/£t4^ 1 LTI L 0 

HICHPRTa s e&J^GPRTa s e © S ft ^- „ 
M 1 m -fe 7 ^ T • 7;i,t7ty^©HPRTa s e ;fc J; 

GPRTa s el£?Oi'>j y t t "• 3 U f © IS ^ 



t±ltt HPRTase GPRTase 



AI675 o 0 

AI623 (JM 109/PUC19) 0. 034 0. 026 

AI690 (JM 109/pAI 63) 1. 130 0. 132 

AI712 (JM 109/pAI64) 0. 096 0. 134 



mmm3. jl •> ,c »; b T • n ij **CDG P R T a s e ifi <£.^ $fr i£ J; 

(1) x <> * «; b r . =7 y © G P R T a s e Ifi? ( « p t ) OpUC 
1 97*775 K^Cty^n-iy^r 

lO^^'Jv KTf*5pLC44-l l*«fLT^ 

5xj/ x iJb7-3HA 2 0 0 «s ^ (Cell)_9 , 91 (1976)] * L 
B i* tfr JC « B L . 30tTJl 8BrflBJg*Lfco » 5 flfc j&x £ % 

2rftl©;^?£ [T. Man i at is et a l. :^ 7 - • ^ □ - i y / (Mole- 

cular cloning). Cold Spring Harbor Lab. (1982)] IC f t 7" 7 x i 
K p L C 4 4 - 1 1 LA: „ ^^-iLTffl^^pUC19 

fc. laicsttTfx^x br • d >; j m 1 0 9 mfr i^mmm l/c 0 

p L C 4 4 - 1 1 ^30kb<73*£ *T?,filkhOBgl I-Hinc 

nmn±izg P n^mtsiHSfftfc cr. c.Mui i i gan and 
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P. Berg : 7 4 x V 7. (Sc i en ce) 209 , 1422 (1980) ] o 

±lS-eil®i L/:p LC 4 4 — 1 1 7 v x i KDNA5 jxg^ 1 0 m M 
h »; * • i&g£Mfrfl£ ( P H 7. 5 ) . 5 0 mM N a C £ > 6 m M 
MgC£ 2 . 1 mMi? T * * U4 h -)1s$sJl& 1 0 O/tg/ml^ifintT 

^7' $ ^©3iafi£©s®^ 5 o/t«{c:@^L. 2oma (D mmmms g £ i 

£-ftnx.> 3 7 tICt lUKJSftSJS^ft^fco #CK:20i£&©H i n c 
E^Jdx. 3 7 r KT 1 BSRBfiMbKJ&^ff r, fc<Z>-5x 6 5 r 1 0 

©Sfe^gtictoJSJE^ffih^-a-^o c ©m^^^^M^r^* □ - * y 

)^n,%lfrWil£; [7t 'Jf ^^^Mt^r^ h y >f (Analyt ical 
Biochemistry), 98 , 305 (1979)] }C fi£ , ^lkb©7*7^5 KDNA 

(pH7. 6) . 7mM MgC^ , 6mM 2 - >;^7'l-x^; 
-JK 0.2 5mM d A T P . 0. 2 5 m M dGTP.0. 25mM 
dTTP. 0.2 5mM d C T P OtJiK© KJS&E iC L . m ^ T 6 
$l4©i->xiJt7oiJDNA^'J>7-t"l • K 1 enow^rK" 

(New England B iolabs. fcfclBU 1 m5 ) ^^DX.. 1 5 ti:T2 1|PISi& 

CD %k7 * y - ;i/ , . ? a a ^ t^Aiaji^CFx^ / -Ji'tfcia^L. 
DNAIfjt^iSL/:o 

— ^ pUCl 97"7X; FDNA2 ng* 1 0 mM h U • i&g? 
Miff fl£ ( p H 7. 5 ) . 6 m M M g C £ 2 . 1 m M ^ ^ # * u -f h 
- ;u*> 1 0 0 jigXml^-Mm r ^7' s ^©IftjiitOgSrS 2 0^i:«S 
^L. 5$li©Sma I Jo X. . 37 °C 2 B# fSTB 4hS IS ft ^ . 2.7 
kbOr 7 x ; KDNABfJt^ltiilLfco 

C©J;^ICLTf#/:^0. 2 /ig © p LC 4 4 - 1 1 E&3fe<Z>DNA»rJt 
£ > mO. 5/igOpUC 1 9 fi*©Sma I "BJ »r D N A Iff Jt <*: 20m M 
H * • it & 3£ St m ( p H 7. 6 ) . 1 0 m M M g C £ 2 . 1 0 m M 
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Y -JU&Jiao. 5 mM A T P © & fig <D g Sr jft 4 0 m 
mmL, 2M©T4QNAij*-f*jDiL T i2t, 1 8 3111^1 

LfCo f# ^n/cffi^X.ft^ t ^^^. ffl(/ ^ x ^ ^ t T . f; A j g 7 

5t^l^D©SS!CJ:f3fI$E^L, T > e •> >J ^ (7 5 w /rl) fc 

© J: -5 tc Ltff^fclt^^ pUC 1 gODNA^sHSIL/iOi 
H«©Jtti:«I:,Tr7X 5 K L.. SDNA^Ec oR U 

Hi ri&wt&£(bnmnx-i*mfc-r%zL±KiL*)^ y?xi b-omm 
m^r^tf^timm. P uc i 9 km 1 kb© g P t afe?*^DNA 

Srit^fiA$nr:a^x.ftr7X * di^flUgL. pGPT 

1 <t^^ft/c 0 p G P T 1 *m^T, ^ / x ij h 7 • 3 ij j M 1 09 

t^ifl^sciia^ pGPT 1 wt^x^ y tr . 
3 »; A I 7 3 7 £-f#fc 0 *«t*fiBB*p624MUi 2 Bf*-C\ aiffi: F 
ERM BP-1 5 4 7iLtSRSnt^5 0 

(2) x ■> x 'J h 7 • □ 'J o g p t afe^*gfi-fh Lf;i i/ x ij t 7 • 3 
'JCDHPRTa s e *> J: "tf G P R T a s e S&©fgJf| 

^Jt^Jl^J:^^^^J2{CietgL/c^fii|Hl«{cLTA 1 6 7 5 . 
A I 6 2 3 * J: A I 7 3 7 t0HPRTa s efc^GPRT. a s e 



HPRTase GPRTase 



AI675 0 o 

AI623 (JM 1 0 9/p UC 19) fi mq n noc 

M737 (JM 1Q9/p P GPT1). §98 Q. 314 

y u f,s- ? ^ ,; ^ A . T ^ t - 7 y ^ ^ ATCC 6 8 7 2 ^. tf y 
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h ^i + x, isx + x , ^i&^-en-e'ni^. o. 5 0.5%. 

0. 2 5 %&Vm*&i& ( p H 7. 2 ) 10 ml^^a L7t 7 0 ral^^cMISI^ 
f ic-6I5fil L , 3 0 tt2 4mF H iagiI^iL/;o i^ti/c 
Mi£#2ml£-. 5%. # if A v M & ft M m > 0.0 1%. 

IISx + ^O. 7%, Sft3cl.0%. KH 2 PO< 0. 3 K 2 HP0 4 
0. 3%. M g S O 4 • 7H 2 0 0. 5 f^^^i 0 /*g/ £ ©;£&/& 
©*£*&£■ p H 7. 2 JC!SSg& N 3 0 0 mlW< -y 7 J^H = ft y y x n id 20 

niiT-o^aL. i 2 or, 2 o ftmmm&w Ltztgmizmm L?z 0 m 

^>T\ p H ^^ttttiSJCf^oo 7 6 B#Hg*g# Lfco l*IITt> 0 

LB^ttigit ( P H7.2) 1 0nl*^a-S8Lfc^SS»f 
x^iijtT-niJATCCl 07 98 L . 3 Ot 

0 B#P^amigM±§# LfCo Ctl^> LB&f*igJfe4 0 0 ml£-£- 
tf 2 i 7 7 * n \Z 1 0 ml MIS 3 7 r {C T 1 7 B# RS IeJ I £ iS S 

if# L/c ©-5. M#:£-it^#St Ltlto, ( - 2 0 t) L/Co 

IS&M i LT x 'J t t • d ij ATCC 10798© afcagffif*£-g&®# 
IS^Ifftiit: T 5 0 mg/.ml £ ft £ cfc ? IC . JfcPRPP 
ttf£*#M £ Lt7>h*/^ x i; a • ry^-Ty^x ATCC 6872© 
5liSS***PlXft&®{*«ig#Sa<*S*iCT 200 mg/ml £ ft £ <£ 
o iC 7j< fC m m L o CO&'&Sfiig&C Hyp (lA^ii) 100 
mM. CT)Vzi - X 8 0 nig/mU 7 -r f ^lv-f (pH7. 0 ) 5 rag/ml v 
KH2PO4 2 0 mg/ml, MgS0 4 - 7 H 2 O 5 rag/ml^f n 
•^SDL> $^!Ct>fi-yS-2 1 5 4 mg/m 1 ii>' + >> u y l 0 
/tf / m 1 ^ Jo L . 2 0 0 mlgt"-i;-jC2 Omlfo^aLfco Z.tl^r 
t ? * T v 9 - X f - y - iC T 9 0 0 r pm T? % W L , * ir >f v - ^ T' 
P H 7. 4 ft i£ {C UM Sj5 L o o . 3 2 ti: 2 4 ^SS^, H y p £ I 
M P ^ © 7 * * 7 * U ^ S ft /c 0 © M HI . 4. 0 2 m M 
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© I MP (aTIMP-Na 2 - ?H 2 0||SiiLTI^) 
iiLf - tt*- ^ $ - > S - 2 1 5 * J: * •> u y^SJnLtt^ 
o /cifi^te 0. 4 mMT& /Co 7* 1/ t"/\'^ j ij r^7 a • • t ^ — 

7f^xATCC 6 8 7 2 ®i|$^liiD©IA v I M p (73^««{i 
0. 3 mMJ^T-eab -a jt e 
Jfc #IJ 5. 

^M^j i -ei#^n/c p a i 6 3 £-«^r-r s i^ijtToijAi 

6 9 ^SfitfJ 4©x>>x ij tj • 3 ij ATCC 1 0 7 9 8 ^^ 

??- L /c o & <b tltzffii$gMfa : £: ^ x i rj b t • z? ij A T C C 1 0 7 
± ± <) *>;MfcKJ6*fT^*:£ SJEiK4>lc: l 8. 7 mM© I 

^ 2$ m 2 T? f# ti iz p A I 6 4 ^Stt^i i/ s. }) t t • d ij A I 

7 1 2 . ^ Jfi ^J. 4 © x i 'J t r • ij A T C C 1 0 7 9 8 

8 Ltz<Dtmm<D*kftTTrmm l. - 2 qx: kit at as 

t^#L/c 0 ^ <b tlfz/M^Mit^ , x i ij t r • □ ij a T C C 1 0 7 

9 8 ©ftfc 0 KTJH^A: itili^j 4 i|^«jc H y p e, I M P ^ © y 
* ± 'J *' •> JMfc K iE * ft -Dfcic*, SSt + IC 7.3mM0IM 
P^*^#«L7t 0 

n m m 7. 

^Jft0*l 3?»^nfcpGPTl *«WT £ lyxijtr-nijAI 
7 3 7 . Ilf|4(Dx'>x !j tj • j ij ATCC 1 0 7 9 8 £• i£ 

n<bntzm%*m\*tt^ x->x >j tr • ^ >j atcc 1 0798 <D<xt> 
toicm^r, nmm 4 «t mmic h y P ^ 1 MP^© 7 ^7 ;f ij 
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A- o 

1 Zfltz p A I 6 3 ^m^~r S i '> x 'J t 7 • 3 ij A I 
6 9 0^^. ^ Jfe 0!I 4 © x i i; t r • □ UATCC 1 0 7 9 

f^#L/c D 3 /c . ^i/t'/^f i; . 77^ z7^-'^7ATCC 2 
1 4 8 0^. MM^iJ4©^'ut-ys-^^ t; £a • T ^^.^. T/7 --^^ AT 

CC 6 8 7 2 ^±gft L/c© £ |^<D^#TT?*gS it ^ # St & M ■** 
2 0 r ICtilSfS# Ltz 0 i->x'Jt7oiJAI 69Oi0H 
iSS^^-. SII-^^zi^^i^MftfiM (C T 5 0 mg/ml £ ft 5 J; -5 IC N 
^fc7'ut"A^f ij a . 77^ - yy^xATCC 2 1 4 8 0 CD m 

feWfa&m u, < . s&sf*z»&#gi®<*ms?cT 2 o omg/mii^s 

iolC^ICSSLfco C cD^^S^jfg^fc. Hypl 1 OmM. <j * 
— * 1 5 mg/mU ^"i^-^ 8 0 mg/ml x y j =f- v & y - ^' ( P H7. 0 ) 
5 mg/mU KH 2 P04 2 0 rag/inU M g S O 4 • 7H 2 0 5 mg/m£ 
^•^n^n^Jn 4 nig /ml* J; * 

•> U' v 1 O^e/ml^^JpL. 2 0 Ornish'-* - c 2 0 m 1 T o # & L 
7t 0 tl v $ • x^-7-CT9 0 Orpm 7? S# L . # ir 

4 V - p H 7. 4 ft S {CIS as Loo N 32 1: C 24B#F B m . Hyp 

*{C8 6 mM© I MPMiaLfco 
^J6#»J9. 

Ie?£M£ LT. i^xiJt7oiJATCC 1 0 7 9 8tt(Oftfcf) 

{c m 3 g ic -r # ffl <p fife « x mmm 8 <t mm ic lt h y P ^ 

£ I M P ^<Dy ± * i ± 'J A* 4k HB & ft tz o 3gS^I3«i;?p 
To 
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2 2 







I M P 4^1 
(mM) 




ATCC11303 


5. 57 




ATCC14617 


3. 44 




ATCC10829 


4. 09 


tyf 7 -DltytyZ 


FBRM BP-1291 


5. 51 




ATCC19585 


3. 80 




ATCC7469 


3. 57 




ATCC13032 


4. 47 




ATCC6872 


4. 83 



mrnm 1 o. 

*-**ATCC 6 8 7 2 t*©ftfc*Jt=m4*tc:^r#«H***ffi^S 



I MPM 



(mM) 




ATCC13032 


3. 31 




ATCC14618 


3. 22 




ATCC33525 


3. 85 


111 juu-j-hz-t-Mz 


ATCC4012 


2. 46 




ATCC20018 


2. 23 




ATCC20356 


1. 98 




ATCC22163 


? 27 
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# hf it * © m w 

1. 5-7**7* 'J ;i/ - l -en ij ^g^fcfi-ecDitffM^K^- 

ti 5-7**7* ij rt-* •> ;b — i - b° a ij y $ ^ / c -e © m m m « £ 
-en ^o^^ifcu & as an *> «t ^^s^-^^o^^et. 5'-^ -> 

2. fc4-° + -y-^^^£ 5-7**7* iJ^K->;b-l-t°a 'J ^^^/c 

it-zczmmtowtfrz 5'- j s ■> ^i^4^t^gtt^tt^^4i 

<h Lt, t # 4- -9- >^ ^©7 * ^ 7 * 'J '>;MfcS1££-W-r S'SEi!!^ 

* 'J ^->;MfcyStt^tt^iI^3 - Kt4Sfe?^^^DNA»ffr 
i^^^-DNAiOa«S^*DNA.*«ftSS[4^-?*5SI*JS 

4. t4?*tyf y©7^^7^ 'J # "S t£ # T £ B£ 3)! 3 - 
Ktsafe^^-^^DNAISfK-i Lt^ x x 'J t 7 • □ ij ^ y< ^ ;u 

* • =9" ^ ;t/ X N 7 7 # /s ' ^ T" 'J 7 A • t-" 7 ^ X N "t 7 7 • -v- ;u -tr 
•y-t^X, /I/ # 7 • f / 7-f A HA N 7 ? • * i? >f % 
7'1/t'^'^ f IJ r? A • T > — T Y & * „ □ ij 4"> ^ x U 9 A • ^ ;b 

? S *A^^il(i'n^f^±^CD^fe^DNA*5fe©DNA»TJt^ffl^ 
-5 It *I 2 ~ 3 IE IS © ^ & o 

5. tt° + t>'f>(07t^7 / t 'J rK' >>Mk f£ W "T & g£ Di - 
K T -5 if 7M -tr 7 ^ T • 7ibt 7 t i*© t ^ + 7 yf y . y 
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* * 7 ± rK *> ;u h y y x y y — & n — Kt^ilfc? x ^(ji 
i 'J t T a L < fi-tr^^T • -7'^-fe.y-fe>xfi3f5©^'T— > 

• * 1J- ^ • 7 * x :7 * i; t:->;i/ h 7 7 * 5 - - Kt5 
itfe^ SftJfc?! 2-4 iSigCD^&o 

0 ?f -5 It**! 1 - 5 tetso^&o 

7. -tr7^T--7;i/-fe. y -tr^xS*©t^4 i - t f>'^V - :7 * * 7 ± i; 
* Jl, h y y X 7 ^ y o - KtSafef^^tTDNAIrjt^fc 

x •> i ij t r • u i; & L < ir 7 =f- T ♦ v;i/t 7 
-^•^^V^^ - -p ± X7 * 'Jt*->^F7y^7x7-ir^3-K 
t^Ifef ^^^DNAiiti^^ * - DNAiOfiJft^ftDNAo 

■V y? V ' 7 ± X 7 ± 'J 4-'v/;i/ F 7 ^7 7 i 7 - - Kt^Sfe 

f^^^DNAifr^/: li i ■> i i] t 7 • 3 'j L < «-fe 7 ^ r • ^ 

Jb-ir>yir^xS3fe(D^T^^.^-tf>^y - 7 ± X7 ± \) # i, )i, \> y ' 

9. m®k±mi)<. 1 x 'J t 7 • d 'J A I 6 9 0 (FBRM BP-1545), 
x •> i t; t t - d '»; A I 7 1 2 (FBRM BP-1546) 3s <k & jl •> ^ y t 
T • □ »; A I 7 3 7 (FERM BP-1547) J: 0«lift5ft4«jT?*5» 
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